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1. ɖ˴Àˠ (ˆů͋) 
ACMG  the American College of Medical Genetics and Genomics 
AMP  adenosine monophosphate 
CADD  combinedannotation%dependentdepletion 
cDNA  complementary DNA 
CFCS  Communication Function Classification System 
CGH  comparative genome hybridization 
DNA  deoxyribonucleicacid 
ESP6500 theNHLBIExomeSequencingProject 
GATK  theGenomeAnalysisToolkit 
GMFCS Gross Motor Classification System 
HGVD  theHumanGeneticVariationDatabase 
MACS  Manual Ability Classification System 
MRI  magnetic resonance imaging 
mRNA  messenger RNA 
OMIM  Online Mendelian Inheritance in Man 
PCR  polymerase chain reaction 
RNA  ribonucleic acid 
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2015ƒ_ǐŁMT:Standards and guidelines for the 
interpretation of sequence variants: a joint consensus 
recommendation of the American College of Medical Genetics and 
Genomics and the Association for Molecular Pathology;uǉl8
̡ÜŭŜɗ`ɛɤƴʦuĲ×¿«¿m}¥×¼uĦʩ
_ 5Ȗ̻͢Benign, Likely benign, Unknown Significance, 





























































































×Â`ʯǨ\Ø˶_npͤǱɳʀ[a	1) Ŏʰ 37̖×Â[ĄɍMͤau(2) ̢͎
MRIɔô[ȐƏlMGaͅɄɗɤ^Ƽ˝uɷMTʸư͝ɟ`Ʊʪʥ_ſMþ}

























































































ŜɗaoͤOMIM (Online Mendelian Inheritance in Man) [ɺʗɡ̜ɚƱuí˘
Ŝɗ\MZǂĄMT8ĲV`í˘Ŝɗuͤ2015ƒ_ǐŁirT̡ÜŭŜɗ`ɛɤƴ
ʦuĉŴlqŔȱ`Àu[?qʋōʽƖ̡Ü¾ ±ŲÛ	the American College 

















ʪCndſȾ\MZǣǱÒ`ðƙƹÒ 2ĵaoȂáuǍĬMͤRNA (ribonucleic 
acid: ¸®ǻ̧)uǂĄMT8cDNAa PrimeScriptRTreagentKitwithgDNA
Eraser(RR047Aͤ·¢zͤȳ̀ͤǣǱ)uɏ]ͤ˙̔ö`©»¿¹_Ʀ















50 mMŘě¸{±ͤ4 mM AMPao^qțȲȩ\Ȭĳlq8ʯǨ¼»¿¹
\MZĲˑɣǂĄɃ_ AMPuȬýM^]țȲȩlĴȆ_âƹMT8ˮˏ A (10 mM
§| ¿¹ͤ20 mM»©¹¸{±) 100 Ql\ȬĳM 256[ 1ǧ̴z
¼µ«¿¶¼Mͤo`Ƥˮˏ B (12	5 mMţ̦ě¸{±ͤ20 mM¸¼̧ț












ĳ˦ 17ĵ\o`ÇˡEˤǶ`ſ˾\^WT(Ō 1)811ÒEɓư(64	7%) [ƒ
͟`Èšîa 9	5Ȓ(3%30Ȓ)ͤþZ`źʏEǣǱÒ[?p̎ˡŬa˲k^aWT8





















































































































































































































































AMPD2̡Üŭa 3ɾ͔ɱorZ]q AMPu IMP_ŜǑlq AMPʷx° ě̥
ʒ͢AMPDͣ`As`Àuu¿MZ]q8ǻ̧`ĳƹm¼£`ʨ˩_ƫ͌






































[a 4ĵ`Ʊʪ_C]Z 3u`̡Üưɝưſ͝ɟ`Ĥň̡Üŭ͢CYP2U1; Ʊʪ 5ͤ










T8J` CYP2U1`Ŝɗa SPG56uƛĉJl\ŕĻirZCp 39)ͤƱʪ 5`ɜ
Ʌaɱɤ̾ŹuãɡMZCpͤSPG56`ɜɅ\͔ÞMZ]q 39)8Ʊʪ 6\ 10_C
]ZͤorSrǢɱ`Ŝɗu SPAST̡Üŭ_˲kT 28, 29)8SPASTa SPG4uc
Tl\ŕĻirZCpͤJra̡Üưɝưſ͝ɟ`È[lǪl͏Ɨ`͜]ɚƱʥ[
?q 39)8Ʊʪ 6\ 10aβ̊ɤ̉ɜ`ɝư[?pͤJra SPG4`˖ɉŐ\ɰɪM
^]8Ʊʪ 11a AMPD2̡Üŭ`˚ĳŐª»ǎĳưŜɗ[?pͤJ`ɛĤưu˭
ælqTkƱʪɑǴ`¸¼£˅Ɋʕʱuɏ]Z×x°¿ȥư`˭æu˔]ͤȥ























































































































































































































































































































































OMIM: Online Mendelian Inheritance in Man 





A: Ʊʪ 5; ????????????????  
B: Ʊʪ 7; ƉÁˣ̢`tPa^͜êı 
C: Ʊʪ 11; ʟǳá`͜êı\ʸǾ`ˇˎě 
D: Ʊʪ 13; ʸǾ`ˇˎě\̉Ɨ`Ɖñʸŷǆş 
E: Ʊʪ 14; ʸǾ`ˇˎě\şʸɣ́`ˈʡ?
F: Ʊʪ 16; ÇñȪˋɊ`tPa^͜êı
 
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Ō 4:©·zzŜɗ`ˤǶ͢Ʊʪ 3;CTNNB1Ʊʪ 11;AMPD2ͣ
(A) ͂ȚȢĘ_nq CTNNB1`̢ąɤ^ cDNAɎɃ
bp2ŘŔſͤMW2ąŭ̫ͤNC2̺ư¼»¿¹ͤCtr2ðƏ¼»¿¹
(B) CTNNB1???? cDNA ????????? 





(C) ͂ȚȢĘ_nq AMPD2`̢ąɤ^ cDNAɎɃ
500ŘŔſg]̱] cDNAɎɃuƱʪ 11[˲kq8 
bp2ŘŔſͤMW2ąŭ̫ͤNC2̺ư¼»¿¹ͤCtr2ðƏ¼»¿¹
(D) AMPD2 ???? cDNA ?????????? 




















1 AMPD2 12110168415 TAGTGCCCCGTATGAGTTCC
2 AMPD2 12110168415 CCCTGTGCTGTTCTCACTCA
3 AMPD2 12110171419 TCAAGGAGGGTAGGCAGATG
4 AMPD2 12110171419 CCCTGACCCCTTGAATATGAC
5 AMPD2 (cDNA) 12110168415 GAGATTTTGGTGGGGTCTCA
6 AMPD2 (cDNA) 12110168415 TATGGCAGCTCCACCTCTGAG
7 SCN2A 22166245610 AAGATCACCCTGGAAGCTCA
8 SCN2A 22166245610 AGGGCATCTGCAAAATCAGAAAG
9 SPAST 2232361662 TCCCCTTTCTCAAACCAAATC
10 SPAST 2232361662 TCATCTCCAGCAGACTGTACC
11 SPAST 2232366975 CAAAATGCATTCCAGTGCC
12 SPAST 2232366975 AAAGTAGCTGTACCATGGATTGG
13 CTNNB1 3241275790 TCGAAATCTTGCCCTTTGTC
14 CTNNB1 3241275790 TGACCATGTGAAGGACGTGT
15 CTNNB1 (cDNA) 3241275790 AGAGATGGCCCAGAATGCAG
16 CTNNB1 (cDNA) 3241275790 TCTGCAGCTTCCTTGTCCTG
17 CYP2U1 42108866283 GGTCTGTTCAGTGTTATCAGGAATAC
18 CYP2U1 42108866283 TCCTTAAATGGTCCAAAGGG
19 FAT4 42126238810 GCTACGCCTCGGTAGATGAG
20 FAT4 42126238810 ACAAAAATCACCAGGCTTGC
21 FAT4 42126411082 CAGCTGGATGATGGTTCTGA
22 FAT4 42126411082 GGCAGCCAATCTTCACTGAG
23 GPR98 5289979443 CTGCCTGCAGCAGTCTTGTA
 65 
24 GPR98 5289979443 CTCCCAAAGAACCACTGGAA
25 GPR98 5290086965 TTTTCACCATTGCTGATGGA
26 GPR98 5290086965 CGGTAACAATCGGCTGTTCT
27 STXBP1 92130428484 ACAAGAGGGGTTCGCTAGGT
28 STXBP1 92130428484 CAGAGCGAGACTCCATCTCA
29 SPTBN2 11266455748 GCTGGTTCACACTCCACAGA
30 SPTBN2 11266455748 GAAGCCATTGAGACGGACAT
31 SPTBN2 11266475070 TGACCAAAGGCAACACAGAA
32 SPTBN2 11266475070 GTCCCCACCATCTTCTCAAA
33 GNAO1 16256385308 TGTCTCTGTGTCTCCCTCCC
34 GNAO1 16256385308 GAGCAGCCTGTTCTCTGAGC
35 CACNA1A 19213476262 GAGAGACCTGGGCGTCTTG
36 CACNA1A 19213476262 CCAAGAGCTTGTCCCTGAAG
37 UBA1 X247069086 TAATAATGCCTGCGGAAACC
38 UBA1 X247069086 GCCTGGTGCCAAGTGTTACT
39 AMER1 X263412347 TGTCACATCCCCAAACAAGA
40 AMER1 X263412347 GCCCCTAGAAAGGAAAATGC
˖ 1	Ĳ¼¿¿}¼ͤPCR_ɏ]T©·z¯¿


















	 Xf       
"  
Mf GMFCS MACS CFCS 
1  8 23 91 D 40 3066(-0.5) 34.0(+0.5) - vi    VoD+a 5 5 3 
2  30 74 358 S 41 3310 (-0.3) N/D nwW.U 
=-fJA 
¡50~f 
vi    ef 2 4 4 
3  7 58 87 S 40 3428 (+0.7) 35.0 (+1.1) - vi    /h?¨f 4 3 3 
4  9 51 63 S 38 3208 (-0.4) 33.5 (-0.5) - vi    - 3 1 1 
5  22 38 260 S 37 2890 (-0.4) 32.5 (-0.5) - \KlL    - 4 5 2 
6  7 30 64 S 37 3182 (+1.0) N/D - vi    - 2 1 1 
7 d 7 16 81 D 38 2780 (-0.6) 32.5 (-0.5) - \KlL    - 5 5 4 
8  15 164 26 S 40 3120 (-0.5) 34.0 (-0.5) - vi    )SEt 1 2 2 
9 d 13 116 46 AT 41 3548 (+1.3) 32.5 (-0.5) - vi     4 4 4 
10  8 26 87 S 40 3086 (+0.0) 33.0 (-0.3) - vi    - 4 3 2 
11 d 5 22 51 S 38 2554 (-0.6) 30.0 (-2.2) - 92KlL
\+a 
   )SEt 4 4 5 
12 d 3 31 32 AT 39 3134 (+0.4) 33.0 (-1.1) - vi    8qm{ 2 4 4 
13  10 40 84 S 40 3304 (+0.6) 31.8 (-1.2) - \+a    - 1 2 2 
14 d 22 27 263 S 40 2930 (-0.2) 31.5 (-1.4) - \+a    - 4 4 5 
15 d 6 56 82 Mix  
(SAT) 
37 1736 (-2.6) 31.0 (-1.2) SGA vi    VATERfJA 2 3 3 
16  11 25 130 D 37 3298 (+1.7) 35.5 (+2.1) - 92KlL    - 4 3 3 
17  19 178 76 S 37 3094 (+1.1) 36.0 (+2.5) - vi    £FtF 2 4 5 




3] CNVs ,T OMIM OMIM[3 t ª
: 














3  CTNNB1 114550 g1  De novo Chr3:41275790 T>C "% p.Glu562AlafsTer11  NA NA 22.9 5.66 0 Pathogenic 
5  CYP2U1 610670 ©t¤ ª  i|k§t Chr4:108866283 del C #    p.(Phe218fsTer42)  NA NA NA NA 0 Pathogenic 
6  SPAST 604277 ©t¤ ª  De novo Chr2:32361662 C>T % p.(Leu426Phe)  0.002 0.999 32 5.62 0 Pathogenic 
7  GNAO1 139311 	tf  De novo Chr16:56385308 G>A % p.(Glu246Lys)  0 1 22.7 5.91 0 Pathogenic 
9  CACNA1A 601011 xreZf 
	tf 
 De novo Chr19:13476262 G>A % p.(Ser218Leu)  0.002 0.998 33 5.55 0 Pathogenic 
10  SPAST 604277 ©t¤ ª  De novo Chr2:32366975 G>A % p.(Arg499His)  0 1 34 4.98 0 Pathogenic 




Chr1:110168415 G>A "% p.Leu173Ter  NA NA 25.9 4.59 0 Pathogenic 
Chr1:110171419 C>T % p.(Pro456Leu)  0 1 34 5.08 0 Pathogenic 
12  STXBP1 612164 	tf  De novo Chr9:130428484 C>G % p.(Arg235Gly)  0 1 34 5.72 0 Likely 
Pathogenic 




2 XXY UBA1 301830 xr@+af  X-linked ChrX:47069086 C>T % p.(Thr668Ile)  0.05 0.003 16.1 5.22 0 Unknown 
Significance 
6  AMER1 3006471 zt}jtNf  X-linked ChrX:63412347 G>A % p.(Pro274Ser)  0.07 0.001 0.61 0.174 0.00001 Unknown 
Significance 




Chr4:126238810 C>G % p.(Pro415Arg)  0.18 1 18.22 4.55 0.0002 Unknown 
Significance 
Chr4:126411082 A>G % p.(Met4370Val)  1 0 0.027 0.09 0.0012 Unknown 
Significance 




Chr5:89979443 A>G % p.(His1902Arg)  0.32 0 9.526 -0.074 0 Unknown 
Significance 
Chr5:90086965 A>G % p.(Ile4773Met)  0.095 0.859 21.5 -10.8 0.0001 Unknown 
Significance 
17  SPTBN2 604985 xreZf  i|k§t 
(M$yM) 
Chr11:66455748 C>T % p.(Arg2089Lys)  0.443 0.009 0.037 -6.45 0.0002 Unknown 
Significance 
Chr11:66475070 G>A % p.(Arg524Trp)  0 1 34 4.47 0 Unknown 
Significance 
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